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rate of esterification observed is probably due to a low concentration of endogenously synthesized cholesterol. The accumulation of free cholesterol as a result of ACAT inhibition by cyclandelate in these cells is probably insufficient to trigger an alteration in LDL metabolism.
It is concluded that exposure to an agent, in this case cyclandelate, which reduces the synthesis of cholesterol esters causes a rise in intracellular free cholesterol and mediates an inhibition in the rate of LDL binding and metabolism. At this stage, it is unclear why the two processes are inhibited to different extents.
A variety of methods have been reported for the attachment of glycon-teminating ligands to the liposomal surface (Gregoriadis, 1984) . Such liposome-bound ligands (mostly glycoproteins), can mediate specific uptake of liposomes by cells expressing appropriate receptors for the glycons (Gregoriadis, 1988) . However, because of their immunoadjuvant action (Gregoriadis, 1988) , liposomes may promote immune responses to protein ligands. Since binding of a glycon to its receptor can occur in the absence of most or all of the remainder of the ligand molecule (Morel1 etal., 1971), a method has been developed to covalently link aminosugars to N-glutaryl phosphatidylethanolamine (anchor) incorporated into the liposomal bilayers.
Dehydration-rehydration vesicles (DRV) were generated (Kirby & Gregoriadis, 1984; Gregoriadis et al., 1987) from small unilamellar vesicles prepared (Senior & Gregoriadis, 1982) from 16 pmol of egg phosphatidylcholine (Lipoid KF Ludwigs, FRG), 16 pmol of cholesterol (British Drug Houses Ltd, Poole, U.K.) and 1.2-4.54 pmol of anchor mixed with tracer ( 1.8 pCi) N-glutaryl-[ 14C]phosphatidylethanolamine ("C-labelled anchor) (specific activity, 2.09 nCi/mg), both synthesized according to Weissig et al. (1986) . To determine the effect of sugar coupling on liposomal stability, DRV were prepared in the presence of purified (Senior & Gregoriadis, 1982) 0.1 M-carboxfluorescein ( C F ) (Eastman Kodak Co., Rochester, NY ). Incorporation of the Abbreviations used: DKV, dehydration-rehydration vesicle; CF, carboxyfluorescein.
anchor into DRV was measured by assaying I4C radioactivity (Senior & Gregoriadis, 1982) . DRV (1.0 mi) incorporating various amounts of anchor were adjusted to pH 3.5 with 40 pi of 0.01 HCI and mixed with 8-15 mg of l-ethyl-3-(3-dimethylamine propy1)carbodi-imide (carbodi-imide) (Sigma, London). The mixture was incubated at 22°C for 5 min, supplemented with 1 ml of 0.1 M-Na,B,O,, pH 8.5 (borate buffer) containing paminophenyl-a-D-mannopyranoside (Sigma) (molar ratio of anchor to sugar being 1:l-1:4) and incubated at 22°C overnight. DRV were separated from non-bound sugar by centrifugation at 100000 g for 60 min and the liposomal pellet washed once with borate buffer. Control DRV were incubated with the sugar in the absence of carbodi-imide. Because assay of DRV-bound sugar was interfered with by the presence of phospholipids, its binding to DRV was estimated indirectly by measuring the sugar in the pooled supernatants by the method of Francois et al. (1962) modified as follows: supernatants (200 p l ) containing 5-25 pg of sugar were mixed with 200 pi of concentrated (35.4%) HCI and incubated at 80°C for 60 min. After freeze-drying the mixture, 400 pl of 2% (w/v) phenol in water and 1 ml of concentrated (98%) H,SO, were added and the colour formed after 30 min read at 485 pm. Assuming that about 50% of the anchor in DRV is located on the outer bilayer (Garcon et al., 1986) , results in Table 1 suggest that complete utilization of the anchor in binding the sugar is achieved when the ratio of anchor to added sugar is 1:4 giving a bound sugar to anchor ratio of 0.52. Monitoring of liposomal integrity (in terms of C F latency; Senior & Gregoriadis, 1982) during the coupling procedure revealed that most (89.6%) of the C F latency was retained. The procedure was also tested for the coupling of peptides, namely polio types 3VP-2 ( W I ) and 1VP-2 (W2), kindly donated by Dr M. Ferguson, N.B.S.B., Small unilamellar vesicles composed of equimolar egg phosphatidylcholine (PC) or distearoyl phosphatidylcholine (DSPC) (16 pmol) and cholesterol were prepared as described (Senior & Gregoriadis, 1982) , mixed with 1.0 ml distilled water containing 50 pg of lZsI-labelled (Gregoriadis et al., 1987) RIVE (influenza virus A/PR/8 strain) prepared by the method of Nussbaum et al. (1987) , and dehydrated overnight. The dry powder was then rehydrated (Kirby & Gregoriadis, 1984) with 0.1 ml of distilled water followed by 0.9 ml of 0.17 M-sodium phosphate buffer containing 1'26 (w/ v) NaCl (PBS) (pH 7.4). The suspension was diluted with 7 ml of PBS and centrifuged at 10000 gfor 30 min. The liposoma1 pellet was washed twice in 8 ml of PBS by centrifugation and resuspended in PBS. RIVE entrapment in DRV, estimated by assaying lz5I activity (Gregoriadis et al., I987), was 31.2 +4.8% (three preparations) for PC and 29.4 k 7.0% of the amount used (mean f s.D.; n = 3) for DSPC DRV. Most of the antigen was incorporated in liposomes, since on incubation of 50 p g of RIVE (in 1.0 ml of water) with preformed DRV overnight at room temperature and centrifugation, only 3.8% (PC) and 3.2% (DSPC DRV) of the antigen was recovered in the pellet.
In animal immunization experiments, male Balb/c mice, 4-8 weeks old and weighing 20-25 g were primed intra-( W E ) .
Abbreviations used: DRV, dehydration-rehydration vesicle; RIVE, reconstituted influenza virus envelope; PC, phosphatidylcholine; DSPC, distearoyl phosphatidylcholine; PBS, phosphatebuffered saline; ELISA, enzyme-linked immunosorbent assay. muscularly in groups of five with 0.1 ml of two different doses of RIVE, free in PBS, or entrapped in DRV. Four weeks later, mice were boosted with the same amounts of free or liposomal antigen. Blood samples were obtained from the tail veins 1 day before, 14 days after the priming injection and 10 days after the booster injection and sera assayed for anti-RIVE IgG, by enzyme-linked immunosorbent assay (ELISA) (Davis et ul., 1987) . ELISA readings ( <0.06) for sera before injection were subtracted from readings for sera after injection. ELISA values (Table 1) suggest that IgG, median responses obtained with PC and DSPC liposomal RIVE (both doses of antigen) were higher than those seen with the free RIVE. Sera were therefore titrated for parametric statistical analysis by doubling dilutions and the results expressed as the highest titres of serum that yielded an optical density of about 0.200 at 492 nm. Primary IgG, response titres (results not shown) to the lower (0.1 pg) dose were greater (2-fold) than those obtained with the free RIVE only for PC DRV (0.2 > I>> 0.0 1 ), whereas with the higher (1.0 pg) dose, both PC and DSPC DRV RlVE gave a 10-fold increase (0.02 > P> 0.01). In the secondary IgG, response against the lower (0.1 pg) dose, LgG, titres were increased 37 times for PC and 24 times for DSPC DRV (0.01 > P> 0.001) and against the higher (1 .0 pg) dose, titres were 224 (PC) and 
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